In vitro studies on the structure and properties of silk fibroin aqueous solutions in silkworm.
The spinning process of silkworm in vivo attracts great attentions. In this work, the structures and properties of the silk fibroin (SF) aqueous solutions from different divisions of silk glands of silkworms were investigated by using polarized microscope, rotational rheometer, Raman spectrometer and dynamic laser light scattering instrument. It was found that only the anterior (A) division and the anterior part of middle division (MA) of silk gland showed birefringence. With flowing from the posterior part (MP) to the MA part in the middle division of silk gland, the SF aqueous solutions was gradually transformed from random coil/α-helix to β-sheet conformation. Meantime, the elastic and viscous nature of the SF aqueous solution changed, and the mean diameter of SF aggregates increased from 118 nm to 331 nm. It could be concluded that the structures and properties of the SF aqueous solutions were gradually changed along the silk gland and the liquid crystal structure was initially formed in the MA part of silk gland.